H Partsch 1 and BB Lee 2 The recent change of the name of an American specialty board from 'phlebology' to 'venous and lymphatic medicine' (i.e. American Board of Venous and Lymphatic Medicine) reflects a broad change in contemporary concept regarding the venous-lymphatic circulation.
Vein and lymphatic systems are delicately connected via the capillary system at the tissue level in order to transport venous blood and lymph fluid out of tissue. But their 'mutual interdependence' in this function has been benignly neglected for decades.
Both systems, however, are 'mutually complimentary' only when they are functioning normally; when one of the two systems loses its normal function (e.g. chronic venous hypertension and lymphedema), such mutual interdependence generates a new problem; additional burdening/loading of the other system.
Venous and lymphatic systems are, therefore, one 'inseparable' system so that the insufficiency or overload, either transient or permanent, to one of the systems allows the other to play an auxiliary role of fluid return via functional anastomosis.
To accommodate a new concept to combine the venous and lymphatic systems as one new vascular specialty, a group of experts has developed a Core Content for training in venous and lymphatic medicine, published in a previous issue of Phlebology. 1 In fact, a close interrelationship between lymphatic and venous systems starts during embryological development, and subsequently results in an intimate anatomic structure of veins and lymphatics that together creates a physiological drainage function despite having entirely different rheodynamic conditions with different characteristics.
Such a unique interrelationship plays an important pathophysiological role in any kind of edema. These points have several practical consequences concerning both differential diagnosis and management, some of which will be discussed below.
New insights from basic research demonstrate that physiologically the main process responsible for interstitial fluid drainage is lymphatic transport and not venous capillary reabsorption as previously taught. 2 This means that lymphatics will always play a major role in any kind of edema. 'Chronic edema' persisting for more than three months, a common clinical entity seen by practicing phlebologists, may be defined as lymphedema, regardless of its primary cause.
Edema develops when the increased lymphatic transport to compensate for the overload fails to adequately cope with increased fluid filtration into the tissue. An increased fluid extravasation is caused by a decrease of the intravascular oncotic pressure, increased permeability of the capillary membrane and, most importantly for phlebologists, an increase of venous pressure. 3 Edema due to reduced plasma osmotic pressure (hypoalbuminemia) may develop from various systemic causes: malnutrition, intestinal disease (malabsorption or protein loss), hepatic failure and nephrotic syndrome.
A breakdown in the endothelial barrier causing increased capillary permeability may be due to inflammation and trauma facilitating the passage of plasma proteins and water across the capillary wall. Some drugs, e.g. calcium-channel blocking agents may also increase edema formation due to different mechanisms of action that interfere with permeability.
The most common cause for chronic edema is, however, an elevation of capillary pressure due to increased venous pressure, which is caused principally by the conditions where phlebology comes into play, from venous obstruction and/or venous reflux, immobile sitting (dependency) to right heart failure.
Living in an era when obesity is epidemic, clinicians are increasingly confronted with a new clinical entity characterized by often monstrous, bilateral leg swelling and lipodermatosclerosis including fibrosis and papillomatosis of the skin which has been described by various terms such as 'Obesity Related Chronic Lymphoedema-Like Swelling' 4 and 'Elephantiasis nostras verrucosa'. 5 This unique entity is triggered by venous obstructions above as well as below the inguinal ligament where the weight of the abdomen may lead to venous compression in the sitting position. 6, 7 Bariatric surgery followed by dramatic weight loss and restitution of mobility may reverse this kind of lymphedema. 8 Chronic venous insufficiency (CVI) (CEAP C3 to C6) is always a 'chronic venous-lymphatic insufficiency'. This 'combined' condition of veno-lymphatic association has been described by the term 'phlebolymphedema' by Cavezzi and Michelini, 9 as the title of a handbook published 1998 presenting Duplex ultrasound imaging as a new diagnostic tool. John Bergan and co-workers 10 used the same term emphasizing the fact that this entity is usually unrecognized and often poorly treated.
Phlebolymphedema, therefore, represents a combined condition of CVI and lymphatic insufficiency (CLI) of various origins. Its clinical manifestation is extremely variable depending upon the etiology and the degrees/extents of the CVI and CLI.
However, the majority of phlebolymphedema cases represent a 'secondary' condition mostly as a result of CVI, as a sequelae of postthrombotic syndrome (PTS) following deep vein thrombosis (DVT) and CLI by a secondary regional/local lymphedema following steady progress of the local tissue damage (e.g. ulcer) by the CVI/PTS. Raju et al. 11 described patients with 'venous lymphedema' due to iliac vein stenosis, in whom lymphedema was relieved by iliac vein stenting. Radionuclide lymphoscintigraphy, however, depicted a normal clearance in the majority of cases.
Organic damage of lymph collectors has been demonstrated in leg ulcers, 12 and the secretion of oozing ulcers has been identified as lymph fluid. 13 Lymphatic involvement has been demonstrated not only in patients with venous skin changes but also in DVT and PTS. 13, 14 The subfascial lymph drainage is impaired in patients with DVT and with PTS while prefacial lymph drainage is increased in most cases, except when recurrent episodes of cellulitis had occurred. The involvement of lymphatics in these cases points to their role in removing accumulated fibrin from the vein wall, which may be important for the chronic inflammation and remodeling processes that lead to the PTS. 15 Objective assessment of lymphatic drainage in these conditions where there is no primary damage of lymph vessels may be problematic. Routine lymphoscintigraphy after sub-or intracutaneous injection of radiotracer typically shows normal findings of clearance or signs of increased lymph-drainage leading to the erroneous conclusion that there is no lymphatic impairment present. Abnormal lymphoscintigraphy findings will not appear until the condition advances to profound damage of the whole lymph transport system. However, the findings of lymphatic microangiopathy can invariably be demonstrated on the local lymphdrainage in edematous skin areas, especially by using water-soluble contrast media ('indirect X-ray lymphography') or by fluorescence micro-lymphangiography. 13 Local extravasation of the dye in the initial lymphatics is a typical feature while the large lymph collectors are intact and may even show increased contractility. This phenomenon, nicely demonstrated in lipodermatosclerosis (CEAP C4b), had been termed ''localized (secondary) lymphedema'' and was shown to be reversible by compression therapy. 13 Structural abnormalities of edema shown by imaging techniques e.g. ultrasound, CT or MRI are not very specific and are rarely able to provide a clear differentiation between different forms of chronic oedema. 16 Few studies exist on the potential implications of lymphedema on venous drainage. BB Lee and his group demonstrated that lymphatic stasis gradually impedes venous return, which in turn aggravates the underlying lymphedema. 17 Dysfunction of the lymphatic network in the media of vein walls may lead to an inflammatory lipid accumulation which may further damage adventitial lymphatics. 18 Close proximity of the venous and lymphatic disorders also has considerable therapeutic implications. Some institutions have adopted the holy grail of conservative management for lymphedema, the so-called'' Decongestive Lymphatic Therapy (DLT)'' for treating patients with severe CVI including venous ulcers. DLT consists of compression therapy, manual lymph drainage(MLD), exercise and skin care. The most efficient component among these measures for such a 'decompensated' stage is compression, whose evidence-based effects in the field of ulcer healing and oedema reduction are known.
Inelastic compression material as traditionally used in lymphology has become increasingly recognized in phlebology in recent years, since its clinical and hemodynamic superiority has been shown when correctly applied. 18 On the other hand, convincing effects of MLD regarding faster ulcer healing have not been demonstrated so that its use has not been recommended in recent guidelines. 19 Considering the mechanisms of action of these treatment modalities, it seems logical that sustained compression achieved by the bandage or stocking will impede swelling as long as the extremity is compressed, while MLD performed by specialized personnel/ therapist will work mainly when performed for several minutes/hours every day. This treatment has been used to soften sclerotic borders of leg ulcers and is highly valued by patients. However, MLD is effective only when paralyzed lymphatic vessels are in 'reversible' condition and NOT permanently damaged; it is also very personnel-dependent and an expensive procedure which never will replace proper compression therapy. 19 Another practical example for complex veno-lymphatic relations is the potential damage of lymphatics by trauma 20 or by venous surgery. 21 There are also fascinating connections between venous and lymphatic research in the field of genetics and malformations, as documented in a recent guideline. 22 For example, primary phlebolymphedema in the Klippel-Trenaunay Syndrome represents a combined condition of CVI by venous malformation (VM) and CLI by lymphatic malformation (LM). The most common cause of CVI by the VM is the marginal vein with venous reflux/hypertension, followed by deep vein dysplasia (e.g. iliac vein agenesis, hypoplastic femoral vein) or a defective vein (e.g. web, stenosis, aneurysm, ectasia) with venous outflow obstruction/ hypertension. CLI is mostly due to 'primary' lymphedema due to a truncular LM lesion (e.g. lymphatic dysplasia: aplasia, hypoplasia, or hyperplasia). 18 In conclusion, it is time that the members of the large families of lymphologists and phlebologists come closer together to exchange their experiences on their own beloved children and to better understand the peculiarities of the others.
